

























































Specimens Chronology Sex Country Population - Site 3Db Instc f/nd 
Phylogeny sample       0.37 
H. habilis           0.50 
KNM-ER1470 ~1.8 Ma93 M Kenya Koobi Fora PH NMK  
KNM-ER1813 ~1.8 Ma93 F Kenya Koobi Fora PH NMK  
H. ergaster       0.33 
KNM-ER3733 ~1.6 Ma93 F Kenya Koobi Fora PH NMK  
KNM-ER3883 ~1.6 Ma93 M Kenya Koobi Fora PH NMK  
KNM-WT15000 1.6-1.4 Ma94 M Kenya Koobi Fora PH NMK  
H. georgicus       0.50 
D2282 1.77 Ma95 F Georgia Dmanisi PH IPH  
D2700 1.77 Ma95 M Georgia Dmanisi PH IPH  
Early Neandertal       0.50 
Saccopastore1 130-250 ka96 F Italy Saccopatore PH US  
Ehringsdorf H ~200 ka19 M Germany Ehringsdorf PH IPH  
Near East Neandertal       0 
Amud1 50-60 ka19 M Israel Amud OP DC  
Shanidar1 45 ka97 M Irak Shanidar PH MH  
South Europe Neandertal       0.50 
Guattari 52±12 ka19 M Italy Monte Circeo CT MP  
Gibraltar1 45-70 ka98 F UK (Gibraltar) Gibraltar CT NHM  
West Europe Neandertal       0 
LaFerrassie1 53-66 ka99 M France La Ferrassie CT MH  
LaChapelle-aux-Saints ~50 ka19 M France La Chapelle-aux-Saints CT MH  
Early H. sapiens       0.33 
Qafzeh6 100-130 ka19 M Israel Qafzeh PH IPH 
Qafzeh9 100-130 ka19 F Israel Qafzeh OP DC 
SkhūlV 88-117 ka57 M Israel Skhūl CT PM  
San       0.60 
Kh-149 19-20th c. M Republic of South Africa San CT DC  
Kh-1738 19-20th c. F Republic of South Africa San CT DC  
Kh-1751 19-20th c. M Republic of South Africa San CT DC  
Kh-3731 19-20th c. M Republic of South Africa San CT DC  
Kh-3732 19-20th c. F Republic of South Africa San CT DC  
Kh-3733 19-20th c. F Republic of South Africa San PH DC  
Kh-5051 19-20th c. F Republic of South Africa San CT DC  
Kh-5563 19-20th c. F Republic of South Africa San PH MH  
Kh-6109 19-20th c. F Republic of South Africa San CT DC  
Kh-AF.30.0.1 19-20th c. M Republic of South Africa San CT DC  
Khoikhoi       0.40 
Kh-1549 19-20th c. F Republic of South Africa Khoikhoi PH MH  
Kh-1739 19-20th c. M Republic of South Africa Khoikhoi CT DC  
Kh-1742 19-20th c. F Republic of South Africa Khoikhoi CT DC  
Kh-1743 19-20th c. M Republic of South Africa Khoikhoi CT DC  
Kh-1744 19-20th c. M Republic of South Africa Khoikhoi CT DC  
Kh-1747 19-20th c. M Republic of South Africa Khoikhoi CT DC  
Kh-3597 19-20th c. M Republic of South Africa Khoikhoi PH MH  
Kh-3598 19-20th c. M Republic of South Africa Khoikhoi PH MH  
Kh-3599 19-20th c. F Republic of South Africa Khoikhoi PH MH  
Kh-5102 19-20th c. F Republic of South Africa Khoikhoi PH DC  
Pygmy - Bayaka       0.50 
Py-9880 19-20th c. F Central African Republic Bayaka PH MH  
Py-17761 19-20th c. F Central African Republic Bayaka PH MH  
Py-17766 19-20th c. M Central African Republic Bayaka PH MH  
Py-17767 19-20th c. M Central African Republic Bayaka PH MH  
Py-17768 19-20th c. M Central African Republic Bayaka PH MH  
Py-17769 19-20th c. M Central African Republic Bayaka PH MH  
Py-17980 19-20th c. M Central African Republic Bayaka PH MH  
Py-18446 19-20th c. F Central African Republic Bayaka PH MH  
Py-18449 19-20th c. F Central African Republic Bayaka PH MH  
Py-23641 19-20th c. F Central African Republic Bayaka PH MH  
Pygmy - Mbuti       0 
Py-5057 19-20th c. M Congo Mbuti PH DC  
Py-5058 19-20th c. M Congo Mbuti CT DC  
Central Africa       0.21 
AfC-1730 19-20th c. M Congo Kongo CT DC  
AfC-1774 19-20th c. M Central Africa Adamawa-Ubangi CT DC  
AfC-1777 19-20th c. M Congo Kongo CT DC  
AfC-5060 19-20th c. M Congo Kongo CT DC  
AfC-5424 19-20th c. M Nigeria Benue CT DC  
AfC-5428 19-20th c. M Nigeria Benue CT DC  
AfC-5651 19-20th c. M Nigeria Benue CT DC  
AfC-5701 19-20th c. F Nigeria Benue CT DC  
AfC-6096 19-20th c. M Central Africa Adamawa-Ubangi CT DC  
AfC-6097 19-20th c. M Central Africa Adamawa-Ubangi CT DC  
AfC-AF.20.0.1 19-20th c. M Central Africa Adamawa-Ubangi CT DC  
AfC-AF.44.0.2 19-20th c. M Nigeria Yoruba CT DC  
AfC-AF.44.0.4 19-20th c. F Nigeria Yoruba CT DC  
AfC-AF1257 19-20th c. F Central Africa Adamawa-Ubangi CT DC  
East Africa       0.43 
AF.23.0.109 19-20th c. M Tanzania Haya CT DC  
AF.23.0.110 19-20th c. M Tanzania Haya CT DC  
AF.23.0.111 19-20th c. M Tanzania Haya CT DC 
AF.23.0.112 19-20th c. F Tanzania Haya CT DC 
AF.23.0.113 19-20th c. M Tanzania Haya CT DC  
AF.23.0.16 19-20th c. M Tanzania Haya CT DC  
AF.23.0.18 19-20th c. M Tanzania Haya CT DC  
AF.23.0.19 19-20th c. M Tanzania Haya CT DC  
AF.23.0.20 19-20th c. F Tanzania Haya CT DC  
AF.23.0.21 19-20th c. M Tanzania Haya CT DC  
AF.23.0.23 19-20th c. F Tanzania Haya CT DC  
AF.23.0.34 19-20th c. F Tanzania Haya CT DC  
AF.23.0.42 19-20th c. F Tanzania Haya CT DC  
AF.23.0.44 19-20th c. F Tanzania Haya CT DC  
West Africa       0.33 
AfW-1725 19-20th c. M Ghana Akan-Fante CT DC  
AfW-1728 19-20th c. M Guinea Susu CT DC  
AfW-1729 19-20th c. M Guinea Susu CT DC  
AfW-1778 19-20th c. F Mali Gur CT DC  
AfW-5419 19-20th c. F Mali Mandenka CT DC  
AfW-5423 19-20th c. M Mali Mandenka CT DC  
AfW-5643 19-20th c. M Ghana Akan-Fante CT DC  
AfW-6087 19-20th c. M Mali Mandenka CT DC  
AfW-6089 19-20th c. F Mali Mandenka CT DC  
South Africa       0 
AfS-1732 19-20th c. M Republic of South Africa Nguni CT DC  
AfS-1733 19-20th c. M Republic of South Africa Nguni CT DC  
AfS-1734 19-20th c. M Republic of South Africa Nguni CT DC  
AfS-1735 19-20th c. M Republic of South Africa Sotho-Tswana CT DC  
AfS-1737 19-20th c. M Republic of South Africa Xhosa CT DC  
AfS-AF.35.0.1 19-20th c. M Republic of South Africa Xhosa CT DC  
Nilotic       0 
Nil-6092 19-20th c. M Uganda Teso CT DC  
Nil-6093 19-20th c. M Uganda Teso CT DC  
Nil-6094 19-20th c. M Uganda Teso CT DC  
Nil-Af.21.0.1 19-20th c. M Kenya Turkana PH DC  
Nil-Af.21.0.2 19-20th c. M Kenya Turkana PH DC  
Nil-Af.21.0.4 19-20th c. M Kenya Turkana PH DC  
Nil-Af.21.0.5 19-20th c. M Kenya Turkana PH DC  
Nil-Af.21.0.6 19-20th c. M Kenya Turkana PH DC  
Papua       0.50 
MEL076 19-20th c. F Papua New Guinea Papuan PH DC  
MEL084 19-20th c. M Papua New Guinea Papuan PH DC  
MEL085 19-20th c. M Papua New Guinea Papuan PH DC  
MEL104 19-20th c. F Papua New Guinea Papuan CT DC  
MEL130 19-20th c. F Papua New Guinea Papuan PH DC  
MEL153 19-20th c. F Papua New Guinea Papuan CT DC  
MEL154 19-20th c. F Papua New Guinea Papuan CT DC  
MEL185 19-20th c. M Papua New Guinea Papuan PH DC  
MEL197 19-20th c. M Papua New Guinea Papuan CT DC  
MEL207 19-20th c. F Papua New Guinea Papuan PH DC  
MEL210 19-20th c. F Papua New Guinea Papuan PH DC  
MEL214 19-20th c. M Papua New Guinea Papuan PH DC  
MEL217 19-20th c. M Papua New Guinea Papuan PH DC  
MEL273 19-20th c. M Papua New Guinea Papuan PH DC  
Australia       0.43 
AUS001 19-20th c. M Australia Australian CT DC  
AUS028 19-20th c. M Australia Australian CT DC  
AUS046 19-20th c. F Australia Australian CT DC  
AUS047 19-20th c. F Australia Australian CT DC 
AUS059 19-20th c. F Australia Australian CT DC 
AUS106 19-20th c. M Australia Australian CT DC  
AUS108 19-20th c. M Australia Australian CT DC  
AUS122 19-20th c. M Australia Australian CT DC  
AUS124 19-20th c. F Australia Australian CT DC  
AUS125 19-20th c. F Australia Australian CT DC  
AUS126 19-20th c. M Australia Australian CT DC  
AUS127 19-20th c. M Australia Australian CT DC  
AUS128 19-20th c. M Australia Australian CT DC  
AUS131 19-20th c. F Australia Australian CT DC  
North Africa       0.40 
AF.11-NU761 19-20th c. M Soudan (Nubia) Nubian CT DC  
AF.11.5.033 5.4-5.1 ka100 M Egypt Badari OP DC  
AF.11.5.037 5.4-5.1 ka100 M Egypt Badari OP DC  
AF.11.5.039 5.4-5.1 ka100 M Egypt Badari OP DC  
AF.11.5.040 5.4-5.1 ka100 M Egypt Badari OP DC  
AF.11.5.046 5.4-5.1 ka100 F Egypt Badari OP DC  
AF.11.5.053 5.4-5.1 ka100 M Egypt Badari OP DC  
AF.11.5.054 5.4-5.1 ka100 F Egypt Badari OP DC  
AF.11.5.104 6.3-4.9 ka100 M Egypt Naqada OP DC  
AF.11.5.116 6.3-4.9 ka100 F Egypt Naqada OP DC  
AF.11.5.181 6.3-4.9 ka100 F Egypt Naqada OP DC  
AF.11.5.238 6.3-4.9 ka100 M Egypt Naqada CT DC  
AF.11.5.417 6.3-4.9 ka100 F Egypt Naqada OP DC  
AF.11.5.476 6.3-4.9 ka100 F Egypt Naqada OP DC  
AfN-1769 19-20th c. M Egypt Arab CT DC  
South Europe       0.33 
Eu-1036 19-20th c. F France French CT DC  
Eu-1042 19-20th c. M France French CT DC  
Eu-1051 19-20th c. M France French CT DC  
Eu-1065 19-20th c. F France French CT DC  
Eu-1067 19-20th c. M France French CT DC  
Eu-1114 19-20th c. M Italy Italian CT DC  
Eu-1120 19-20th c. M Italy Italian CT DC  
Eu-2235 19-20th c. M France Italian CT DC  
Eu.24.00.1 19-20th c. M France French CT DC  
Eu.42.00.1 19-20th c. F Italy Italian CT DC  
Eu.42.00.2 19-20th c. M Italy Italian CT DC  
Eu.42.00.5 19-20th c. M Italy Italian CT DC  
Eu.43.00.3 19-20th c. M Malta Maltese CT DC  
Eu.43.00.4 19-20th c. F Malta Maltese CT DC  
Eu.45.4.1 3.0-2.2 ka F Spain Minorca CT DC  
North Europe       0.43 
Eu-1143 19-20th c. M Austria Austrian CT DC  
Eu-1150 19-20th c. F Austria Austrian CT DC  
Eu-1155 19-20th c. M Czech Republic Czech CT DC  
Eu-1173 19-20th c. F Sweden Sami CT DC  
Eu-1178 19-20th c. M Denmark Dane CT DC  
Eu-1181 19-20th c. M Austria Austrian CT DC  
Eu.1.5.67 19-20th c. M England English CT DC  
Eu.24.00.2 19-20th c. F Germany German CT DC  
Eu.26.00.1 19-20th c. F Germany German CT DC  
Eu.26.00.2 19-20th c. M Germany German CT DC  
Eu.31.0.1 19-20th c. M Ukraine Ukrainian CT DC  
Eu.31.00.1 19-20th c. M Russia Russian CT DC  
Eu.31.00.2 19-20th c. F Russia Russian CT DC  
Eu.34.4.1 19-20th c. F Hungary Hungarian CT DC  
South Asia 0.21 
SAS-03 19-20th c. M India Vedda CT DC 
SAS-04 19-20th c. M India Vedda CT DC  
SAS-05 19-20th c. M India Vedda CT DC  
SAS-06 19-20th c. M India Vedda CT DC  
SL3315 19-20th c. F India Sinhalese CT DC  
SL3317 19-20th c. M India Sinhalese CT DC  
SL3318 19-20th c. M India Sinhalese CT DC  
SAS-08 19-20th c. F India Tamil CT DC  
SAS-11 19-20th c. M India Tamil CT DC  
SAS-13 19-20th c. F Pakistan Nagyr CT DC  
SAS-14 19-20th c. M Pakistan Nagyr CT DC  
SAS-15 19-20th c. M Pakistan Pashtun CT DC  
SAS-16 19-20th c. M Pakistan Pashtun CT DC  
SAS-17 19-20th c. M Pakistan Pashtun CT DC  
South East Asia       0.36 
BU02 19-20th c. F Myanmar Bamar CT DC  
BU04 19-20th c. M Myanmar Bamar CT DC  
BU08 19-20th c. M Myanmar Bamar CT DC  
BU10 19-20th c. F Myanmar Bamar CT DC  
BU14 19-20th c. M Myanmar Bamar CT DC  
BU16 19-20th c. M Myanmar Bamar CT DC  
BU19 19-20th c. M Myanmar Bamar CT DC  
BU21 19-20th c. M Myanmar Bamar CT DC  
BU24 19-20th c. M Myanmar Bamar CT DC  
BU26 19-20th c. F Myanmar Bamar CT DC  
BU28 19-20th c. F Myanmar Bamar CT DC  
BU29 19-20th c. M Myanmar Bamar CT DC  
BU31 19-20th c. M Myanmar Bamar CT DC  
BU32 19-20th c. F Myanmar Bamar CT DC  
East Asia - Japan       0.30 
EAS-1764 19-20th c. M Japan Ainu CT DC  
EAS24-6 19-20th c. M Japan Ainu CT DC  
EAS26-2377 19-20th c. M Japan Japanese CT DC  
EAS28-5430 19-20th c. F Japan Japanese PH DC  
EAS-4194 19-20th c. M Japan Japanese PH DC  
EAS-9069 19-20th c. M Japan Japanese PH MH  
EAS-9071 19-20th c. M Japan Japanese PH MH  
EAS-9072 19-20th c. F Japan Japanese PH MH  
EAS-9074 19-20th c. M Japan Japanese PH MH  
EAS-ORSA0668 19-20th c. F Japan Japanese CT OR  
East Asia - China       0.20 
EAS-1760 19-20th c. M China Chinese CT DC  
EAS-AS.21.0.7 19-20th c. M China Chinese CT DC  
EAS-ORSA0426 19-20th c. M China Chinese CT OR  
EAS-ORSA0427 19-20th c. M China Chinese CT OR  
EAS-ORSA0550 19-20th c. F China Chinese CT OR  
EAS-ORSA056 19-20th c. M China Chinese CT OR  
EAS-ORSA0669 19-20th c. M China Chinese CT OR  
EAS-ORSA0670 19-20th c. F China Chinese CT OR  
EAS-ORSA1858 19-20th c. M China Chinese CT OR  
EAS-ORSA1859 19-20th c. M China Chinese CT OR  
Inuit - Greenland       0.50 
NA123 19-20th c. M Denmark (Greenland) Inuit CT DC  
NA124 19-20th c. F Denmark (Greenland) Inuit CT DC  
NA133 19-20th c. F Denmark (Greenland) Inuit CT DC  
NA134 19-20th c. M Denmark (Greenland) Inuit CT DC  
NA136 19-20th c. M Denmark (Greenland) Inuit CT DC 
NA137 19-20th c. M Denmark (Greenland) Inuit CT DC 
NA138 19-20th c. M Denmark (Greenland) Inuit CT DC  
NA140 19-20th c. M Denmark (Greenland) Inuit CT DC  
NA144 19-20th c. F Denmark (Greenland) Inuit CT DC  
NA145 19-20th c. F Denmark (Greenland) Inuit CT DC  
NA147 19-20th c. M Denmark (Greenland) Inuit CT DC  
NA149 19-20th c. M Denmark (Greenland) Inuit CT DC  
NA150 19-20th c. F Denmark (Greenland) Inuit CT DC  
NA151 19-20th c. F Denmark (Greenland) Inuit CT DC  
NA173 19-20th c. F Denmark (Greenland) Inuit CT DC  
Inuit - Alaska       0.62 
99.1-102 19-20th c. F USA (Alaska) Ipiutak CT AM  
99.1-103 19-20th c. M USA (Alaska) Ipiutak CT AM  
99.1-161 19-20th c. F USA (Alaska) Ipiutak CT AM  
99.1-168 19-20th c. F USA (Alaska) Ipiutak CT AM  
99.1-191 19-20th c. F USA (Alaska) Ipiutak CT AM  
99.1-196 19-20th c. M USA (Alaska) Ipiutak CT AM  
99.1-197 19-20th c. F USA (Alaska) Ipiutak CT AM  
99.1-199 19-20th c. F USA (Alaska) Ipiutak CT AM  
99.1-204 19-20th c. F USA (Alaska) Ipiutak CT AM  
99.1-252 19-20th c. M USA (Alaska) Ipiutak CT AM  
99.1-684 19-20th c. F USA (Alaska) Ipiutak CT AM  
99.1-87 19-20th c. M USA (Alaska) Ipiutak CT AM  
99.1-92 19-20th c. M USA (Alaska) Ipiutak CT AM  
North America (native)       0.43 
NA12 19-20th c. F USA (New Mexico) Zuni CT DC  
NA15 19-20th c. F USA (New Mexico) Zuni CT DC  
NA23 19-20th c. F USA (New Mexico) Zuni CT DC  
NA46 19-20th c. F USA (New Mexico) Zuni CT DC  
NA61 19-20th c. M USA (New Mexico) Zuni CT DC  
NA68 19-20th c. F USA (Midwest) Sioux CT DC  
NA72 19-20th c. M USA (Midwest) Sioux CT DC  
NA74 19-20th c. M Canada (Ontario) Iroquois CT DC  
NA81 19-20th c. M Canada (Ontario) Huron CT DC  
NA82 19-20th c. M Canada (Ontario) Huron CT DC  
NA83 19-20th c. M Canada (Ontario) Huron CT DC  
NA92 19-20th c. M Canada (British Columbia) Squamish CT DC  
NA95 19-20th c. M Canada (British Columbia) Squamish CT DC  
NA97 19-20th c. F Canada (British Columbia) Squamish CT DC  
LMP sample            0 
Irhoud 1 ~315±34 ka20 M Morroco Jebel Irhoud OP DC  
Omo II 195±95 ka23 M Ethiopia Omo Valley PH NMK   
LH 18 200-300 ka29 ? Tanzania Laetoli CT TAZ  
Florisbad 259±35 ka31 ? Republic of South Africa Florisbad PH NM  



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































  Eigenvalues % Variance Cumulative % 
PC1 0.002221 65.61 65.61 
PC2 0.000447 13.21 78.82 
PC3 0.000196 5.78 84.59 
PC4 0.000103 3.04 87.64 
PC5 8.79E-05 2.60 90.23 
PC6 6.41E-05 1.89 92.13 
PC7 4.67E-05 1.38 93.50 
PC8 4.09E-05 1.21 94.71 
PC9 3.14E-05 0.93 95.64 
PC10 2.87E-05 0.85 96.49 
PC11 2.12E-05 0.63 97.11 
PC12 1.91E-05 0.56 97.68 
PC13 1.70E-05 0.50 98.18 
PC14 1.07E-05 0.32 98.49 
PC15 9.33E-06 0.28 98.77 
PC16 7.61E-06 0.22 98.99 
PC17 7.40E-06 0.22 99.21 
PC18 6.16E-06 0.18 99.39 
PC19 3.81E-06 0.11 99.51 
PC20 3.29E-06 0.10 99.60 
PC21 2.84E-06 0.08 99.69 
PC22 2.31E-06 0.07 99.76 
PC23 2.21E-06 0.07 99.82 
PC24 1.65E-06 0.05 99.87 
PC25 1.60E-06 0.05 99.92 
PC26 1.12E-06 0.03 99.95 
PC27 8.80E-07 0.03 99.98 








































































































































































































































































































































































































































  Eigenvalues % Variance Cumulative % 
PC1 0.0024 66.48 66.48 
PC2 0.000516 14.28 80.76 
PC3 0.000186 5.16 85.91 
PC4 0.000118 3.26 89.17 
PC5 8.36E-05 2.32 91.48 
PC6 6.67E-05 1.85 93.33 
PC7 4.88E-05 1.35 94.69 
PC8 3.92E-05 1.09 95.77 
PC9 3.43E-05 0.95 96.72 
PC10 2.55E-05 0.71 97.43 
PC11 2.03E-05 0.56 97.99 
PC12 1.50E-05 0.42 98.40 
PC13 1.38E-05 0.38 98.79 
PC14 8.93E-06 0.25 99.03 
PC15 7.45E-06 0.21 99.24 
PC16 6.96E-06 0.19 99.43 
PC17 4.15E-06 0.11 99.55 
PC18 3.85E-06 0.11 99.65 
PC19 3.04E-06 0.08 99.74 
PC20 2.65E-06 0.07 99.81 
PC21 2.21E-06 0.06 99.87 
PC22 1.92E-06 0.05 99.93 
PC23 1.51E-06 0.04 99.97 






Reference Test Max. positive Max. negative Avg. positive Avg. negative SD 
vLCA 1 vLCA 2 0.16 -0.15 0.05 -0.05 0.06 
vLCA 1 vLCA 1b 1.00 -0.98 0.24 -0.22 0.30 
vLCA 2 vLCA 2b 2.96 -2.45 0.62 -0.58 0.58 
vLCA 1b vLCA 2b 3.13 -2.84 0.78 -0.74 0.98 
       
vLCA 1 vLCA 1NS 0.62 -0.50 0.11 -0.10 0.13 
vLCA 1 vLCA 1Sub 2.93 -3.01 0.30 -0.35 0.51 





Ld Configuration  Nb of Ld  % of preserved Ld for the African LMP specimens Irhoud 1 KNM-ES 11693 Florisbad Omo II LH 18 
A (Full) 255 96 66 60 56 55 
B (Calvaria) 148 97 79 46 96 95 
C (Florisbad) 156 100 62 100 40 40 








  Eigenvalues % Variance Cumulative % 
bgPC 1 0.00032 28.89 28.89 
bgPC 2 0.000266 24.04 52.93 
bgPC 3 0.000119 10.74 63.66 
bgPC 4 8.86E-05 8.00 71.67 
bgPC 5 5.72E-05 5.17 76.83 
bgPC 6 5.08E-05 4.59 81.42 
bgPC 7 3.59E-05 3.24 84.66 
bgPC 8 2.66E-05 2.41 87.07 
bgPC 9 2.05E-05 1.85 88.92 
bgPC 10 1.78E-05 1.61 90.53 
bgPC 11 1.53E-05 1.38 91.92 
bgPC 12 1.28E-05 1.15 93.07 
bgPC 13 1.23E-05 1.11 94.18 
bgPC 14 9.87E-06 0.89 95.07 
bgPC 15 7.75E-06 0.70 95.77 
bgPC 16 7.20E-06 0.65 96.42 
bgPC 17 6.16E-06 0.56 96.98 
bgPC 18 5.49E-06 0.50 97.48 
bgPC 19 5.10E-06 0.46 97.94 
bgPC 20 4.64E-06 0.42 98.36 
bgPC 21 3.68E-06 0.33 98.69 
bgPC 22 3.04E-06 0.27 98.96 
bgPC 23 2.63E-06 0.24 99.20 
bgPC 24 2.36E-06 0.21 99.41 
bgPC 25 1.82E-06 0.16 99.58 
bgPC 26 1.51E-06 0.14 99.71 
bgPC 27 1.08E-06 0.10 99.81 
bgPC 28 9.52E-07 0.09 99.90 
bgPC 29 7.37E-07 0.07 99.96 
bgPC 30 3.87E-07 0.03 100.00 






  Eigenvalues % Variance Cumulative % 
bgPC 1 0.0004178 37.09 37.09 
bgPC 2 0.0002665 23.65 60.74 
bgPC 3 0.0001207 10.71 71.46 
bgPC 4 8.29E-05 7.36 78.82 
bgPC 5 5.07E-05 4.50 83.31 
bgPC 6 3.96E-05 3.51 86.83 
bgPC 7 2.55E-05 2.26 89.09 
bgPC 8 2.37E-05 2.10 91.19 
bgPC 9 2.10E-05 1.87 93.05 
bgPC 10 1.73E-05 1.54 94.59 
bgPC 11 1.23E-05 1.10 95.69 
bgPC 12 8.95E-06 0.79 96.48 
bgPC 13 8.71E-06 0.77 97.26 
bgPC 14 6.03E-06 0.54 97.79 
bgPC 15 5.80E-06 0.52 98.31 
bgPC 16 4.57E-06 0.41 98.71 
bgPC 17 3.36E-06 0.30 99.01 
bgPC 18 2.47E-06 0.22 99.23 
bgPC 19 2.31E-06 0.21 99.43 
bgPC 20 1.63E-06 0.14 99.58 
bgPC 21 1.43E-06 0.13 99.71 
bgPC 22 1.10E-06 0.10 99.80 
bgPC 23 9.32E-07 0.08 99.89 
bgPC 24 5.17E-07 0.05 99.93 
bgPC 25 4.60E-07 0.04 99.97 
bgPC 26 1.54E-07 0.01 99.99 
bgPC 27 1.15E-07 0.01 100.00 
bgPC 28 2.16E-08 0.00 100.00 
bgPC 29 8.25E-09 0.00 100.00 





  Eigenvalues % Variance Cumulative % 
bgPC 1 0.0004149 34.56 34.56 
bgPC 2 0.0003213 26.76 61.32 
bgPC 3 0.0001306 10.88 72.20 
bgPC 4 7.59E-05 6.32 78.52 
bgPC 5 6.53E-05 5.44 83.97 
bgPC 6 4.36E-05 3.63 87.59 
bgPC 7 2.77E-05 2.30 89.90 
bgPC 8 2.18E-05 1.81 91.71 
bgPC 9 2.11E-05 1.75 93.47 
bgPC 10 1.37E-05 1.14 94.61 
bgPC 11 1.22E-05 1.02 95.63 
bgPC 12 9.28E-06 0.77 96.40 
bgPC 13 7.49E-06 0.62 97.02 
bgPC 14 6.79E-06 0.57 97.59 
bgPC 15 5.61E-06 0.47 98.06 
bgPC 16 4.33E-06 0.36 98.42 
bgPC 17 4.24E-06 0.35 98.77 
bgPC 18 3.47E-06 0.29 99.06 
bgPC 19 2.60E-06 0.22 99.28 
bgPC 20 2.46E-06 0.20 99.48 
bgPC 21 1.75E-06 0.15 99.63 
bgPC 22 1.60E-06 0.13 99.76 
bgPC 23 1.02E-06 0.09 99.84 
bgPC 24 8.27E-07 0.07 99.91 
bgPC 25 5.44E-07 0.05 99.96 
bgPC 26 2.99E-07 0.02 99.98 
bgPC 27 1.34E-07 0.01 99.99 
bgPC 28 6.48E-08 0.01 100.00 





  Eigenvalues % Variance Cumulative % 
bgPC 1 0.000329 32.84 32.84 
bgPC 2 0.0002363 23.59 56.43 
bgPC 3 0.0001221 12.19 68.62 
bgPC 4 7.11E-05 7.10 75.72 
bgPC 5 4.56E-05 4.55 80.27 
bgPC 6 3.69E-05 3.68 83.95 
bgPC 7 2.69E-05 2.68 86.63 
bgPC 8 2.10E-05 2.10 88.73 
bgPC 9 1.88E-05 1.88 90.61 
bgPC 10 1.74E-05 1.74 92.35 
bgPC 11 1.26E-05 1.26 93.61 
bgPC 12 1.03E-05 1.03 94.63 
bgPC 13 9.17E-06 0.92 95.55 
bgPC 14 8.12E-06 0.81 96.36 
bgPC 15 6.35E-06 0.63 96.99 
bgPC 16 5.29E-06 0.53 97.52 
bgPC 17 4.52E-06 0.45 97.97 
bgPC 18 3.63E-06 0.36 98.33 
bgPC 19 3.41E-06 0.34 98.67 
bgPC 20 2.81E-06 0.28 98.96 
bgPC 21 2.25E-06 0.23 99.18 
bgPC 22 2.08E-06 0.21 99.39 
bgPC 23 1.91E-06 0.19 99.58 
bgPC 24 1.00E-06 0.10 99.68 
bgPC 25 9.71E-07 0.10 99.78 
bgPC 26 8.56E-07 0.09 99.86 
bgPC 27 6.77E-07 0.07 99.93 
bgPC 28 3.95E-07 0.04 99.97 
bgPC 29 2.57E-07 0.03 99.99 
bgPC 30 6.16E-08 0.01 100.00 





  Eigenvalues % Variance Cumulative % 
PC1 0.002276 64.21 64.21 
PC2 0.000485 13.68 77.89 
PC3 0.000198 5.58 83.47 
PC4 0.000107 3.01 86.49 
PC5 8.56E-05 2.42 88.90 
PC6 6.45E-05 1.82 90.72 
PC7 5.35E-05 1.51 92.23 
PC8 4.15E-05 1.17 93.40 
PC9 3.98E-05 1.12 94.52 
PC10 2.78E-05 0.78 95.31 
PC11 2.52E-05 0.71 96.02 
PC12 2.15E-05 0.61 96.63 
PC13 1.81E-05 0.51 97.14 
PC14 1.41E-05 0.40 97.53 
PC15 1.18E-05 0.33 97.87 
PC16 1.05E-05 0.30 98.16 
PC17 8.54E-06 0.24 98.40 
PC18 7.27E-06 0.21 98.61 
PC19 6.41E-06 0.18 98.79 
PC20 5.66E-06 0.16 98.95 
PC21 4.94E-06 0.14 99.09 
PC22 4.12E-06 0.12 99.21 
PC23 3.17E-06 0.09 99.29 
PC24 2.84E-06 0.08 99.37 
PC25 2.65E-06 0.07 99.45 
PC26 2.53E-06 0.07 99.52 
PC27 2.12E-06 0.06 99.58 
PC28 1.99E-06 0.06 99.64 
PC29 1.54E-06 0.04 99.68 
PC30 1.32E-06 0.04 99.72 
PC31 1.26E-06 0.04 99.75 
PC32 1.05E-06 0.03 99.78 
PC33 9.61E-07 0.03 99.81 
PC34 8.99E-07 0.03 99.84 
PC35 7.91E-07 0.02 99.86 
PC36 6.80E-07 0.02 99.88 
PC37 6.49E-07 0.02 99.89 
PC38 5.51E-07 0.02 99.91 
PC39 4.62E-07 0.01 99.92 
PC40 3.98E-07 0.01 99.93 
PC41 3.39E-07 0.01 99.94 
PC42 3.27E-07 0.01 99.95 
PC43 2.61E-07 0.01 99.96 
PC44 2.29E-07 0.01 99.97 
PC45 2.21E-07 0.01 99.97 
PC46 1.68E-07 0.00 99.98 
PC47 1.40E-07 0.00 99.98 
PC48 1.26E-07 0.00 99.99 
PC49 1.02E-07 0.00 99.99 
PC50 8.92E-08 0.00 99.99 
PC51 8.02E-08 0.00 99.99 
PC52 6.31E-08 0.00 100.00 
PC53 6.00E-08 0.00 100.00 
PC54 3.69E-08 0.00 100.00 
PC55 3.10E-08 0.00 100.00 
PC56 2.29E-08 0.00 100.00 




  Eigenvalues % Variance Cumulative % 
bgPC 1 0.000325895 29.12% 29.12% 
bgPC 2 0.000274239 24.50% 53.62% 
bgPC 3 0.000119148 10.65% 64.26% 
bgPC 4 8.89E-05 7.95% 72.21% 
bgPC 5 5.78E-05 5.16% 77.37% 
bgPC 6 4.87E-05 4.35% 81.72% 
bgPC 7 3.61E-05 3.23% 84.95% 
bgPC 8 2.54E-05 2.27% 87.22% 
bgPC 9 2.08E-05 1.86% 89.07% 
bgPC 10 1.77E-05 1.58% 90.66% 
bgPC 11 1.49E-05 1.33% 91.99% 
bgPC 12 1.30E-05 1.16% 93.15% 
bgPC 13 1.28E-05 1.15% 94.30% 
bgPC 14 9.29E-06 0.83% 95.13% 
bgPC 15 7.93E-06 0.71% 95.84% 
bgPC 16 7.41E-06 0.66% 96.50% 
bgPC 17 5.91E-06 0.53% 97.03% 
bgPC 18 5.39E-06 0.48% 97.51% 
bgPC 19 5.05E-06 0.45% 97.96% 
bgPC 20 4.27E-06 0.38% 98.34% 
bgPC 21 3.88E-06 0.35% 98.69% 
bgPC 22 3.15E-06 0.28% 98.97% 
bgPC 23 2.51E-06 0.22% 99.19% 
bgPC 24 2.32E-06 0.21% 99.40% 
bgPC 25 1.79E-06 0.16% 99.56% 
bgPC 26 1.56E-06 0.14% 99.70% 
bgPC 27 1.12E-06 0.10% 99.80% 
bgPC 28 1.01E-06 0.09% 99.89% 
bgPC 29 7.73E-07 0.07% 99.96% 
bgPC 30 4.07E-07 0.04% 100.00% 
bgPC 31 3.61E-08 0.00% 100.00% 




















































































































































































































































































































































































































































































































  Eigenvalues % Variance Cumulative % 
bgPC 1 0.0004984 31.30% 31.30% 
bgPC 2 0.0002857 17.94% 49.24% 
bgPC 3 0.0001334 8.38% 57.62% 
bgPC 4 0.0001157 7.27% 64.89% 
bgPC 5 0.0001064 6.68% 71.57% 
bgPC 6 8.81E-05 5.53% 77.10% 
bgPC 7 5.53E-05 3.47% 80.57% 
bgPC 8 5.44E-05 3.41% 83.99% 
bgPC 9 3.17E-05 1.99% 85.98% 
bgPC 10 2.86E-05 1.80% 87.78% 
bgPC 11 2.80E-05 1.76% 89.53% 
bgPC 12 2.50E-05 1.57% 91.10% 
bgPC 13 2.02E-05 1.27% 92.37% 
bgPC 14 1.80E-05 1.13% 93.51% 
bgPC 15 1.63E-05 1.02% 94.53% 
bgPC 16 1.29E-05 0.81% 95.34% 
bgPC 17 1.25E-05 0.78% 96.12% 
bgPC 18 1.05E-05 0.66% 96.78% 
bgPC 19 9.47E-06 0.59% 97.38% 
bgPC 20 8.68E-06 0.54% 97.92% 
bgPC 21 6.35E-06 0.40% 98.32% 
bgPC 22 6.00E-06 0.38% 98.70% 
bgPC 23 4.66E-06 0.29% 98.99% 
bgPC 24 3.93E-06 0.25% 99.24% 
bgPC 25 3.01E-06 0.19% 99.43% 
bgPC 26 2.82E-06 0.18% 99.60% 
bgPC 27 2.29E-06 0.14% 99.75% 
bgPC 28 2.07E-06 0.13% 99.88% 
bgPC 29 1.31E-06 0.08% 99.96% 
bgPC 30 5.40E-07 0.03% 99.99% 
bgPC 31 9.67E-08 0.01% 100.00% 
bgPC 32 1.19E-08 0.00% 100.00% 
bgPC 33 8.98E-10 0.00% 100.00% 





  Eigenvalues % Variance Cumulative % 
PC1 0.00215 61.75 61.75 
PC2 0.000431 12.39 74.14 
PC3 0.000235 6.74 80.88 
PC4 0.00013 3.74 84.62 
PC5 0.000113 3.25 87.87 
PC6 8.54E-05 2.45 90.32 
PC7 5.51E-05 1.58 91.91 
PC8 4.87E-05 1.40 93.31 
PC9 4.50E-05 1.29 94.60 
PC10 3.26E-05 0.93 95.53 
PC11 2.69E-05 0.77 96.31 
PC12 2.51E-05 0.72 97.03 
PC13 2.09E-05 0.60 97.63 
PC14 1.67E-05 0.48 98.11 
PC15 1.43E-05 0.41 98.52 
PC16 9.14E-06 0.26 98.78 
PC17 8.22E-06 0.24 99.02 
PC18 6.76E-06 0.19 99.21 
PC19 5.05E-06 0.15 99.36 
PC20 4.50E-06 0.13 99.49 
PC21 3.87E-06 0.11 99.60 
PC22 3.18E-06 0.09 99.69 
PC23 2.56E-06 0.07 99.76 
PC24 2.29E-06 0.07 99.83 
PC25 2.14E-06 0.06 99.89 
PC26 1.48E-06 0.04 99.93 
PC27 1.22E-06 0.03 99.97 




  Eigenvalues % Variance Cumulative % 
PC1 0.001969 48.92 48.92 
PC2 0.0004913 12.21 61.13 
PC3 0.0004103 10.19 71.33 
PC4 0.000235 5.84 77.17 
PC5 0.0001923 4.78 81.95 
PC6 0.0001393 3.46 85.41 
PC7 0.0001027 2.55 87.96 
PC8 8.91E-05 2.21 90.17 
PC9 8.19E-05 2.04 92.21 
PC10 5.56E-05 1.38 93.59 
PC11 5.19E-05 1.29 94.88 
PC12 4.12E-05 1.02 95.90 
PC13 3.02E-05 0.75 96.65 
PC14 2.44E-05 0.61 97.26 
PC15 1.97E-05 0.49 97.75 
PC16 1.88E-05 0.47 98.22 
PC17 1.66E-05 0.41 98.63 
PC18 9.86E-06 0.24 98.87 
PC19 8.25E-06 0.20 99.08 
PC20 7.89E-06 0.20 99.28 
PC21 6.41E-06 0.16 99.44 
PC22 5.09E-06 0.13 99.56 
PC23 4.63E-06 0.12 99.68 
PC24 3.45E-06 0.09 99.76 
PC25 3.09E-06 0.08 99.84 
PC26 2.60E-06 0.06 99.90 
PC27 1.99E-06 0.05 99.95 





















































Nodes  represent  the  computed  ancestors’  shape  and  display  the  95%  confidence  envelope.  (b)  Surface deviation 
spectrum  between  vLCA1  and  vLCA1Sub.  The  difference  in  the  shape  between  the  vLCAs  is  <  to  3.0  mm  (see, 
Supplementary Table 6) for the areas where no landmark was inputted on the specimens used to compute vLCA1 Sub. 
Where landmarks were inputted, the difference in shape is < 1.0 mm. Modern human populations as follow: 1 to 9 
Sub‐Saharan Africa; 10‐11 Oceania, 12 North Africa, 13‐14 Europe, 15 South Asia, 16 to 20 East Asia, 21 North America 
(see, Fig. 1 and Supplementary Data 1). Source data are provided as a Source Data file. 
 
 
Supplementary Figure 10. Results from the modelling based on hypothesis 1Ld.  
(a) Projection of the phylogeny 1Ld based on a sub‐sample of 53 landmarks in the morphospace. Nodes represent the 
computed ancestors’ shape and display the 95% confidence envelope. (b) Surface deviation spectrum between vLCA1 
and vLCA1Ld. The difference in the shape between the vLCAs is < to 6.0 mm (see, Supplementary Table 6) for the areas 
where no landmark was inputted on the specimens used to compute vLCA1 Ld. Where landmarks were inputted, the 
difference in shape is < 1.0 mm. Modern human populations as follow: 1 to 9 Sub‐Saharan Africa; 10‐11 Oceania, 12 
North Africa, 13‐14 Europe, 15 South Asia, 16 to 20 East Asia, 21 North America (see, Fig. 1 and Supplementary Data 
1). Source data are provided as a Source Data file. 
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